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(57) jWBSTRACT OF THE DISCtiOSURB 

ThB invention concerns a method for delivering pulp onto 
the wire of a paper machino into a sheet which in the 
later stages in converted into finished paper* ihe thick 
pulp from the pulping process is suspended with the white 
water recirculated in the paper machine into a suspension, 
which is delivered onto the wire into a homogeneous sheet 
and from which the water drained through the wire is 
recirculated to the stispeneion process. The closed 
circulation allows the enrichment of constituents such as 
hemicellulose dissolved or dispersed from the stock being 
prepared that lower water drainage and degrade the 
retention of fibers. According to the invention, enayines 
are added to the lean white water of low consistency that 
are capable of disintegrating said deleterious 
constituents. The onayrae can be added to the short 
circulation of lean white water taking place frojn the 
sheet forming on the wire to the suspension process of the 
pulp, or alternatively, to the long circulation of the 
white water to other locations of use in the paper 
machine. The invention is particularly applicable to 
papexmaking based on mechanical pulp such as TMP in which 
the amount of hemicellulose dissolving in the white water 
is highest , 
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Tbo present invention conearna a method for deiiv^iring 
pulp onto the wira of «l papex Diachi«o, in which method 
pulp is ausp«tid«d i»i:o th^ ^hite water into tha form of a 
suspenaion which is delivered onto the wire and in which 
method the white water drained from the formed shaet 
through the wire is returned to the svapansion process . 

Aw essential step in the paperaaking proceaa is the eheet*^ 
fooning process, which takes place by diluting th© thick 
pulp from pulp production into a low-congistency suspen- 
sion and pumping this suspension via centrifugal cleaners 
and deaeration to the headbox of the paper machine and 
therefrom further onto a water-pexineable wire, onto whidh 
a homogeneous sheet ia formed at the drainage of water. 
The formed sheet is processed in the subsequent processing 
stages into a finished paper. 

The economics of papemaking presumes maximum retention, 
which means that fibers carried along the suspension 
should toe retained as effectively as possible in the sheet 
being formed onto the wire. For this purpose, the water 
circulation of the process ia closed by recirculating the 
white water drained from 'the sheet through the wire back 
to the stock preparation phase, whereby the fibers are 
repetitively offered an opportunity to adhere to the 
forming sheet. Furthermore, a closed water circulation is 
important in the reduction of waste water effluents, 

A problem of the closed water circulation in papermaking 
is, however, that a continuously growing concentration of 



FEB 15 ^ei is:^. FR a™», EXEC cFFrcE 9ai esse To .s^^.^^,^ 

200W4 



10 



15 



20 



25 



30 



constituents diaaolved or diapwae^i from th© stook beiny 
piroparea develops ipto the recirculated whitA wateir . Tboaft 
conetituopfcs di^urb tho papermaJcing by deteriorating re-- 
taxition, preventing the affect of additives, causing accu- 
mulations in the process machinery and occurring as trans- 
ferred impurities in the paper being produced. A jnajor 
portion o£ the taatter dissolved into the white water is 
ccinposed of carbohydratea, in particular of hemioellulose 
having a molecular weight of approx. 10 000 ... loo 000. 
In addition, the white water contains dissolved lignin and 
extracted constituents that due to their lower solubility 
and higher adsorption capability seek to precipitate on 
the fibers, thereby avoiding enrichment into the white 
water in the same manner as carbohydrates tend to do. 

Jh« proaent invention aims to provide a method capable oS 
reducing the above-deaoribed problem^ in papennafciag which 
afla« from the closed v»feer circulation. The invention is 
charaoteriaed in that an enxyma is added to the whita 
water in order to diaintasnrate conatittients such aa 
hemicelluloae diaeolved or dispersed flron the pulp. 

When the substances dissolved or dispersed into the white 
water are advantageously disintearated in accordance with 
the invention into cnnaller fragments, water drainage from 
the forming sheet on the wire is improved, in addita^on, 
disintegration of hemicelluloae has been shown to promote 
the retention of fibers. Without any limitation on the 
scope Of this invention, the reason for this phenomenon is 
aasumed to be caused in that hemicelluloae, which by its 
adherence to fibers gives them an anionic characteristic 
thus causing their mutual rejection, loses its adsorbing 
capability during disintegration, whereby the fibers can 
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retain their neutral oatwe, tnaa iiii|jrciving thair 
retention in tlie sheet. 

m relation to the subject is recogniied a prior art 
method disclosed in PI patent application 874113 aiming at 
iii«>rQv«nent in water drainage from the focming aheot by 
means of ensymee. This method, hovevar, relates to the 
adOition ot enzymes into the high-conaiatenoy pulp so that 
the enzymes effect the fibers prior to the resuspension of 
the thick pulp into a suspension to be delivered onto the 
wire. By contrast, the present invention as described 
m>ov© eonceme the addition of enzymes into the vhite- 
water system ao that they are uaed in the white water for 
the disintegration of dissolved or dispersed constituents, 
IS particularly dissolved hemi cellulose. 

Ihe enzymes applicable in the nethod are hemicellulase, 
callulaaa, esterase and pectinase as well as their 
combined mixtures, cellulase for instance with a CMC 
activity Of 5000 U/ml or .p-xylosidase with an activity of 
2000 nleat/al are suitable, The enzyme can be metered by 
0.01...1 i/ra' water using a preferred metering 

method in which the pure enzyme is first diluted into a 
smaller quantity of water, in which it is then metered 
into the White water. For the functioning of the enzyme, 
water temperature must be 10,..90 ♦c, preferably 
40...70 'c. While the pH must be 3.0...8.S, preferably 
4.0. . .6.0. 
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According to the method, the enzyme is primarily added to 
the abort circulation of rich white water in which white 
water is recirculated from the sheet formation on the wire 
back to the dilution of incoming stock. The problems 
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caused by conatituenta diasolvedl in the white water are 
typically evident in this ar^a. Since the £ib»r 
consistancy in tKo rich wftita watar can u© aaoumed low^ 
typically appro*. 0,4 % aaxlmuro, tho enayme haa the 
opportunity to attack the diaeolv^cl wfastances ia the 
white water effectively without interferance from fibers, 
therein purporting the actual objective of the invention. 
A suitable location of enzyme addition ie the wire pit, 
into which white water drained froro the ehaat ie routed 
for mixing into the hi$h-cona latency pulp to be diluted* 

According to the method, it is alao possible to apply the 
enzyme addition to the ao-called long circulation of lean 
white water in which white water drained frow the steet ia 
recirculated for reuse at locationa situatea closer to the 
start end of the papermafcing proceaa. A suitable location 
of enziyme addition here la for inataaoe the couch pit, 
which acts aa a collecting wall for the white water 
drained from the sheet by auction, a' portion of the 
auction box white water can be routed from the couch pit 
along with the short circulation to the wire well, while 
the rest is added to the above-deaoribed long circulation 
of lean white water. A particular advantage of this 
application is that the white water entering the couch pit 
has an appropriately lower consistency than that of the 
white water entering the wire well. 

The maximum benefit of the invention ia achievable in 
applications to papermafcing using groundwood pulp such as 
TMP or CTMP, This is because the amount of deleterious 
substances dissolving or dispersing into the white water 
from the groundwood is particularly high. Nevertheless, an 
advantageous result from the use of enzyme addition in 
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accordance with tHa invention is also achieved in 
papermakiog from chemical pulp. 

ffurthermora, the invention oonoarns the ua9 of enzymes in 
the disintegration o£ ojrgaaic matter dissolved or 
diapereed from the pulp into the white w&ter o£ the paper 
machine. i„ accordance with the above dascription the 
preferred ansywwa are hemioellwlase, cellttiase, esterase, 
pectlnaae as well as their ccattbined mixtures. 



The invention is deacriJaed in detail in the following with 
the help of the enclosed drawing which diagraimnatically 
llluatratea a sheet forming process in accordance with the 
invention and in which the short circulation of the rich 
15 white water is shown as a whole. 

Aa shown in the drawing, the thick stock received from 
pulp preparation with a fiber consistency of approx. 5 % 
is puaiped via a line 1 to the bottom of a wire well 2, 
where it is mixed *lth the white water, the obtained 
snspeasion is routed via a fan pump 3 to a centrifugal 
cleaner 4, whose accept fraction continues to a deaeration 
cheat 5. The reject fraction of the centrifugal cleaner A 
continues to the next centrifugal cleaner units 6, of 
which only one is illustrated, while the number of the 
units may in practice be higher in a so-called cascade 
connection. The collective accept fraction from these 
cleaners returns via a line 7 to the wire well 2 while the 
reject fraction from the last cleaner unit is removed from 
the process along a line 8. The cleaned pulp suspension 
from the deaeration cheat 5 is pmpsd. by a feed pua^j 9 to 
paper machine headbox 10, whose slice delivers the pulp 
onto a continuously circulating endless wire 11 thus 



FEB 15 2001 16:28 FR BUCKIIfiN EXEC OFFICE 901 276 ^pc. 

riL-t 301 276 6890 TO 15404281720 

6 200*7^4^ 



£o«aiftg a Jxom*ge»«6ua Bh^^t oo the wire. A majcr portieii 
o£ the white water eoatainad dUi tJw p«ip drained 
through the wire U at the heriBoptai section of the wire 
following the headbox 10, and this white water fraction is 
collected along a line 12 directly into a wire well 2. 
Arranged after the abotm-deecribed wire section against 
the wire 11 ia a top wire 13, whose drained white water is 
routed to the wire well 2, as well as suction boxes 14, 
wbose drained white water is routed along a line is to a 
couch pit 16. Part ot the white water in this latter pit 
« pumped along with the short circulation of rich white 
water as required to oo»«.leBent the white water of the 
'fire well 2 in pulp suspension, while the rest is routed 
along a line 17 to the so-called long circulation of the 
lean white water in the paper machine . 
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The essential characteristic of the invention is the 
enay«e addition to the white water so that the en.y„.e- 
Induced disintegration of dissolved and dispersed 
substances in the white water promotes water drainage from 
the Sheet for„«d on the wire 11 and unproves the retention 
Of fibers in the sheet and, above all, prevents the 
influence of substances deleterious to the retention of 
f^ers. According to the invention, the ensyine can be 
added to the above-described short circulation of rich 
white water, whereby the recirculation xin^ 18 can be 
connected to the wir^ well 2 as shown in the figure 
instead of or coniplementing this arrangement, the couch 
pit 16 can be provided with an ensyne feed line 19, 
-hereby ensyme-treated white water is available in the 
«ows editing the pit to the short circulation as well as 
the long circulation of the paper machine. 



P. 09/45 



FEB 15 2001 16:28 FR BUCKHAN EXEC OFFICE 901 27S Aflqp, rn 

rriut 901 276 6890 TO 15404281720 P, 10/45 

7 2007774 



Thd effect of enayme adiiition on aheat forming and 
achi©ve>d p^fxkr chardcteristica haa been iaveatigatad in 
testa which are deacribed in the following eacainpXee. 



Kxampie 1 
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Heroicellulaae enaym with an activity of 2000 lu/ml was 
ad4od to a 1200 ml sample ot rich white water of the short 
circulation and to a 1200 aa eampie of lean white water of 
the long cijrqulation . enr-yae was metered in dosee of 

0 \iX (reference test) , 3 fil and 30 jil per liter of white 
water. The water pH was approx- 5.0 and ten^erature 50 ^'c, 
aad in each sample the enayme was allowed to function for 
3 houxa with intermittent mixing. After the enayme 
reaction, a pulp volm»e 3oo ml of untreated IMP was mixed 
to each white water aampia, and the obtained suapansiona 
were immediately subjected to fxeeneea meae«einenta 
(according to Sqan M 4:65) characterizing the water 
drainage of the pulp as well as anion concentration 
nieasvrwnents {according to Neimo, in KCL circular no. 18, 
1963) , The reaulta are ahown in Table 1 below. 



2S 



Water 
circ. 



Table 1 



&nsyi(ne 

doaing (jtl/l) 



Freenees Anion cone. 
(xBl) {aeJtv/D 



30 



Iiean 
white w. 



Rich 
white w. 



0 
3 
30 

0 
3 
30 



49 
55 

57 

40 
40 
4d 



0.418 
0.037 

0^133 
0,070 
0 
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The TMP mixAd with tha rich white watej- flsunploe ^roxn the 
ahort circulation was fottaed into ehe©ta according to Scan 
M 45:76 (100 g/ffl*) . *Ch© aheet« w«ft tasted according to 
scan M 8:76 infitructiona . The raaulta are shown below in 

Table :^ 

Enzyme Sheet Porosity Tenaile Elonga- xoar 

dofling basis w. gh str^gth tion factor 

(fll/X> (g/m') (8/100 ml) (Nro/g) (%) (KjiiVkg) 



15 



0 


99.1 


267 


36.3 


a. 31 


6,16 


0.3 


101.0 


345 


37.4 


2,33 


5,54 


3 


102,0 


30$ 


36.7 


2,18 


s.7e 



The results in Table X show that enayms treatment of rich 
and lean white water in th© short and long circulation 
respoctivieiy achieves an increase in freoness indicating 
an improved water drainage and a significant reduction in 
anion concentration, which is indicative of improved fiber 
retention and savings in the use of retention improveira. 
Further evidenced in Table 2 is that the enzyme treatment 
does not deteriorate strength properties of the paper 
produced from pulp samples. 



aemicellulase enzyme in accordance with Batan^i© i was 
added in concentrations 0, 0.3 and 3 jtl/l to a 1800 ml 

I 

sample of rich white water of the short circulation. The 
water pH was approx. S.O and teapersture 50 "^C, and in 
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oacb aaropld tlae en^ymo nlj-owed to function for 3 Jioura 
with intarmitteiit mixing. 

After the ^n^yme ra^ctionr a pulp volmi© 300 ml of 
untreiated TMP was ndxcd to each white water aample, and 
the obtained auopenalone wexe imiaediateXy subjeefcod to 
fiber retention meaaurements u»ing the DOa app^iratus . The 
reaulto ar© shown in Taiblft 3 below. 

liable 3 

Enzyme dosing Retention 

0 84,3 
^ 88.6 

30 es,9 

The results ahow retention improvement by the enayme 
treatiAent . 

For those versed in the art it I3 obvious that the 
different in^^leaientationa of the invention are not 
exhausted by those described in the above but instead, can 
varied within the scope of the disclosed claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH A« EXCLUSIVE 
PROPERTY OH PRIVILEGE TS CLAIMBP ARE DEFINED AS FOLLOWS: 

1. A method for doXiverincr pulp onto the wire (XI) of a 
pa^er machino, in which method the pulp ig suepended into 
5 th© white w&tar into ^ suspoasiott that is d»liver«d onto 

the wire and in which method the whit^ wot^r <i?:aindci from 
the foming sh©«t through the wire I3 returned to the 
suspension process, characterized in that 
an ^j^zym^ Lb added to the white water in order to 
10 disintegrate constituenta such as hemicellulose dissolved 

or dispersed from the pulp. 
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2. A method as claimed in claim 1, character- 
ised in that the enzyme ia added to the short 
circulation of the paper machine in which the white water 
ia recirculated from the sheet forming stage to the 
suspension process of pulp* 

3- A method as claimed in claim 2, character- 
ized in that the enzyme is added to the white water 
in a wire well C2) into which the white water drained from 
the forming sheet is collected. 

4. A method as claimed in claim 1^ character- 
ised in that the enzyme is added to the long 
circulation of the paper machine in a couch pit (16) into 
which the white water drained by suction from the forming 
sheat is collected- 

5. A meUaod as claimed in any of the foregoing claime, 
charaoteriaied in that the enzyme is added to 
white water having a maximum fiber consistency of approx. 
0.4 
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6. A methoci as claimed in any of the fojpegoxxig claims, 
characterised in that the enzyme id added by 
0»01,,.l Z/xa' of white vater, 

7. A method aa clatmad in any of the foregoing claims, 
characterised in that the enayme is 
bemicelluZaae, oellulMe, esterase, pecfcinaee or a 
conibined mixture ot these* 

8. A method aa elainwd in any of the foregoing claims, 
characterized in that the pulp used in the 
procesa is a mechanical pulp such TMP, 

15 5. Us© of an enzyme for disintegrating organic matter 

diesolved or diaperaed from the pulp into the white witer 
of the paper machine. 



10. uae of hemiceilulase, cellulase, esterase, pectinaae 
or a combijned wixtiare thereof in accordance with claim 9 
for disintegrating organic matter dissolved or dispersed 
from the pulp into the white water of the paper machine. 
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